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^L£L 0 l*L* 5 s^iij .^UL 6 U»Lf aJ,; Jj^I 
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IS*"*** a**)* ****** 



£~*j* C*#iM 9 ^V-^i H + - ATPa.se o 9 Ui' p -1 

.^ ; U ^wL-> CojUj <b c™j .^U^ H + - ATPase S>\> # c^% r yy H + - ATPase 0 
>^ J^f^ J*b *i Ij H + .^ua, >iu H + - ATPase J?*> # H + - ATPase (V 

^L_*db ^Lii H + - ATPase <SJb> ^ o-J -SL^y^JI <X iCu^jyy H + - ATPase (V 

^U-^lj pUJ. H + - ATPase aSJL* ^ c~J Jyy 3j £S\ ^ >£» .Cw%H + - ATPase (f 

^3-LS" «*—>.>■> too ^L-oJ p Jj—b^ jl^_o JV^-o o ; T r . K i r L J>Lu ^>*J J-~JU* -T 

jo o/ocALMPa mol" 1 °K H .Ujtf ^jac cJS) ?c«J JIMttt* 

- 0/ fA (T -<7 Yf (1 

+ o/fA (f (t 
jlSLol .*i^Jl^ ^UcJb- flyl }1<JS^ (dor ^Excited) ojJj <u*^&l^ J^s^ J^SJ^o*.** ^o -T 

dl^Xil Jj^Jj-a ;0 y'VU ^Jaw JJj> dj .V CJfeyM CJL> () 

J^3j& Jfl** iSj^k .(Ground) «uL cJL> (Y 

^jkSii^ cJU ^VU L-J iSj^k 3 ^3>' 1$^ C^- J=J-> * ^ >:..ll;...-> cJL* (Y 
<'x^b^o Ojj«J fljJ* 31 ^>JU« y^j? «u FAD 3 NAD ^jtf j** jo 03/ -f 

^IsjT ^IjS* uS^L-jjj 03/ (Y *-^^3^i 03/ *j5^"U^ 0 

?C**mI j^jjj o****^ i^'y— — J3-* ">j3* (olji" -6 

<-5UT 0^3! jl^ ^U^iLj* Ji*to\S dj JJly^o bJj i jj fi\jS -9 

tilAiij jUi (f ^iUo^ (V ^.jjii (Y jjjrf ( \ 

r M JW« ^ Jd A ^.>iT^ JrfWI ol 3 ^ JiV -V 
^^51^ ^> ; U (Y J ? 3^ 0 

VjJjIj cJ*^ i^jjUa-wi ^jUx jl 03^ ^IaS" 1( J*S3jI5' ( jU^>l— » -A 

Jj^« *>y Je^ J^>X 3 .3>»' piilyl 0 

Jj-opw *f t5*5^ cS ,0 3^ 

^ jJU-^- pluljsl 3 j3-~« ciL jl ^jLjj £ 3> (f 
fd^g^C ^5-*^ vi*cb .jJU ^> 03^ ^jyo f>\jS -)* 

/JjJpwU 3 >^>35* lS^Jj^Jj^ -iJy' (Y ^Jj^* 3 ,r^j>? l5^J^^ *\Jy 

v 'o-wl J ^ folji" J 1 o V3AX0 ijLil ; o ^.tl.'.'.i 3 aj3>^U diUj jjJj -U 
cJ^b^j jUj J3«a?w ciL ^3^*5* (Y jLil ,%LjI v3.1I-iolj jJ[> (\ 

jUj ^ oLf oil ^ ^-J^ ^3-^ (f jLli jj J-^XI^^ ^VU cJiU ^3^3 (Y 
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U*J ****** 



?jjjb ^ «^ . (HSP) ^u/ ^ ^u^ 5 y v -ir 

^L/ ^1 ^1 <Y iM» 0 

.C-— *l ^^-J^jLjI c-_JUii *i_v>*iij ^3^"° & 

S'C*J lAO^U) jO a_a_> ; ^ ^jw -1f 

Nuaison _ ^J^- <Y Vcraison _ ,>J^ 0 

Vcraison _ (f Nuaison _ ^1 <r 

V3f/° f^jl l5*jJ^j I ^ITaji-Li j-j 0 
^j 1 k <sP*9 9 U o' 6°/ **** < T 

Ljo glow 3I £ U;; 3 £ V I ^ .^^m ^ (f 

^.Golden U Red <^ & .jui.L ^j-^lii J? 3I oj»Jiy v ^ t utf ^LLiloAjJ 8 ^l^Jb ji^L^ -U 

c^b^ 31 JJ ^Ugijij .Red 0 

)' c5^>-j 6>? Golden (Y 
.AjU ^ytiil oj^ 1 ^J*a *u 3U 3 I jl5jUU Ijjlo^ ,^9^ ^3^- .Red (Y 
.op j>l&J>\ ei/ 3U 3 c-g ( jlfjUU ^ L-j^£ ^ .Golden (f 

^g^dj^w dj:_j>Q 3I J».i 5 l 9 C^dJXixo AiiUe ^dj3^ J4I3I jO 3t«; oUy 3 9j *J^. 

?CbW>1 O 0 jajj .Cwil OJ^W 

.£*J Y 3I ^^5" Bulbing ratio (Y .c-l ^ 3I /.t... Leaf ratio 

Vc— I ^ 4^3^ oj^o c-i^f .jjJU J^a-j cJx -Y' 

0 ^ J>j^±» 03^5" (f ^Vb ^1^- 3 (Y 

Yo-Ao (Y WJ-Yo .ji^^ji^ 

Ac-^o t \6(t vo-Ao , vr<r 
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?d jU o J9 J jji-ljl Ojl^* 3 jjj Jjk j& jl ^a*5to lul^i 4> 4j .VL i» ^5LUx 3 ^ eJX ^ jU -TT 

'O ul ^ J** 9 o^-'P 1 6ij*^H 39 j 3 1 J° ~ rr 

tfAjb (f oj-5* ; I (Y* ftp***' (V (1 

fo^M^o o^Ui-J ^jjiiM) *j Bending *jj -T& 

lA,ji$>t ^j^ (V Us^ji^-U «_9jj» (1 

^ JT dbu J^}p\ (f Jf Jj* piil^l (T 

Rosa damescana (f Rosa cordata Of Rosa manetti (Y /?ava canina 0 

Vc— I o^Lil jUil u& ^1 (Transgrcssive segregation) jjUi* *cJl> ^Iji" -TA 

.^.L -Jl 5 jl fj, *C^> jl tflg ^Lo jl (T 

<u Gt*Jj jl .j-iL 6° 5 f ° , fo *i ^ J— *j 5 >^ \lrt^'9 l^^*^ 0 i^'^ 0 9s-° o39 

Ao . Ao (f TA-f? (T VA_ ?o <V loo . fc (1 

Y^oc 0 
AV^c (V 

F T 3 1 J^^ J^./ ui^ ^JU 4^j1, Of 

tC«al jSA-i C Ui ^ ^juffc JLj ^1 u_>>ikc ^Ubycyyj c3J»> 0 l5^l Jijj ^lof -TT 

^ J-03LU J*b (f ^jju iJJ ^JL (T ^ (T *S)l() 

*'C*wl .Juib^ oUjT <u>l> cJL> L j^^ct^- j3j»*u*i ij'jb ^j*!^ v^'^J _1 f T 

ssmm (f ssMm (T SsMm (T SsMM 0 

^ 9 o***3^ i 6 ^ ^/^ u33 4 tfUwib b o^J^ 1* u3s or^W* o^j* 3 c r* AS : 3' _1 f^ 

j^T^o c^j ^ji'H^ja «**^! i*/ T / T C 1 ^ J- 5 o3s o^W* jfl .^y-^j* odb 

Yc 0 
XV (T 
T6 (V 

f c (f 
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T'0 
a <r 

U (f 

4, J*>b> y^fyj 45*^ ; ^ jd lO-M* <LLib Jj> 3 ^cb oLf c& ^jl^jUl^ /I 

Vc~J oUL? ^ ^^U>l J&jj ^ J^lxc 0 ^/ 3 >u,1 -TV 
0 l>o a* ^ jl ^ F r ^ AABBCcDd b ^ ^ ^^.j*** -T A 

f ^ r \ 

— (f — <r — <v - o 

Y* \? \? V 

iL^ff 4-,£-cr l 3 iIo 

VjJ-^ Jt ^o y— i ±$**S 4* Mi*o ^1*09*0 <^Jx f>\jS 4j -f 1 

U;^ 4> 4. 4j .4-^j ^du- 4j ^Li ^ OU-J 3 (Mg) j-^X CJ'j* -ft 

" < Y ;b^l _ 0 

^lo^y jb^ - ^'o^y jb^ (f ; Ujjl - ^\o^y jb^> (T 

Vc*-jl J^-i 4> 4j oLJ 1 ixwy (Ni) J&J 3 (Si) ^ ^ww i Lw i ^aic cff*^. (* y -ff 

Ni + , Si" T (Y Ni + , Si +r (1 

Ni +T , Si(OH) f (f Ni +r , Si(OH)^ (T 

exudates oL/y ^ ^ 31 giy ^yu ^UoJ^ oLj^ (Y 

Uj^lf ^L> 3 fit 15* 'bbUx i^Uou^JyA h (T 

U^-XJ 3 N 3 O 9^^' t5^J^. '^O^SX '^O^*^- '(jy?^— ^^e5*jS » — COO ^1^03^ (f 

**f* < f ) lo ;9 I < r o^j* 1 < T ^ ^ 



9 
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oJ*-*>j yiJ loo ^pt^- dj ^1 b *yU,^L* iJ^^ 3 J-tfjO ? o ^p$X> b i^j^Lu T ^1 -fY 

(N) o33>^ tfi^fi pH j^tf ^ 1 Moo c~~J dj J^Lpco ^1 3I 3 j*ib 

"_y Jkljil jai> irtiiMtl ^1 I^jj JjJ^« 



«/A (T 



VjJ^)^ oLS (j&U^Tb J*Lc jJs dj> 3I i^jJj^**- (jbbojjjbjb -f A 

Mn(f Mg<r Ca<r Fe 0 

Zn(f Mo(T Mn<r No 

4i> aj jjjb djUL-j ^jjljb *S" o^*o o^J* 5 tS** 1 -^* K j P j N Jlo Jjbj* ^.'j^ j*?Lc cJafc -AT 

tar*, ^ jsLa 

■JjU^jflJ ^j^-JJ ^bx c-ijlc iO^jb 3 0,i j^ l£^JL**> j& 0 

.Jjb^ J^iS* cJaltf 0 J_,b ^Lftjb- 3 <Cib ,jmjI}9I UJ? ^ j^Utf CUaU .Ojb ^bfc JLj ji (T 

.-bb^yi jiujljsl j-aUc cJalc o^jb JL. 3 oJ-i ^ L£ cJaic .oijb ^gUJL» (T 

. JwUj^yj CS y> Uoj^ C-a*o dj 3 dlib J^lS" U«_f ji ji j*aLc CJaii .o^jb ^\jb JLo ; i (f 

?c*-tfl ^LkT iMichaclis Mcntcn aiylj i t ^a» c*j-S b 




^ External concentration (Cs) 

C rtiin 



I (C -c ) 

max v s mm 7 
K +(C -C . ) 

m v s mm 

I (C +C ) 
max s mm 

K (C +C . ) 
HP s mm 7 

K m( C s- C min) 

I +(C -C ) 

max v s mm ' 
K m (C s" C min ) 



0 



(V 



or 



fdjb .5^3 .obJ ,oijJ* ; j (Phytic acid) <^~i j--«jI as >i«*i oa*x -Af 

o^ff d-tijCf 1 

UORF aIj« (1 
(Promoter) jUWj >* 3! ^ ^>ly (Y 
(Inhacer) j^xu yb 3I ^ * r 

^jyi (Terminator) ^u> 0 j-^ a^u- ? (Promoter) 3UI oi^ ^ ^ ^ oUks (f 
ISSR(f SNP(T ' EST (Y " ' SSRO 



V a^> 
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RAPD (f ISSR CT DAF (T SSR (1 

Backcross <f Full-sib <r RILs <r F x 0 

SCAR <f SCOT (T EST (Y STS 0 

fe^A^a o^Uiwt ^rS^i' ^ jl ^kpft Js 1 * 03P ^ «r^>V DNA O*/ tS 1 ^ •jSj* 1 

Ti b ^1 (t < T ufctf >-J < T ^j^O 

W tf^A M h ^tkJi cM** (°'^ -* T 

*> cJ-Lj ^ 9 ^Jl dj J$%* *1df jl uJj? a> , Reverse Transcription PCR j&jj j«a -f f 

DNA _ DNA <Y RNA _ DNA (\ 

cDNA _ mRNA (f DNA _ RNA <r 

Hetrogene ff Hemizygote <r Heterozy gote (T Homozygote < \ 

ttjAv* ^L*liji J^j- (•Ij.T Northern blots ^jSj jl o^Ui^l U 
DNA 3 RNA (f <t DNA <r RNA 0 

ufe&jfi' J* 1 ?^ 3' ^ ls'SJ' 3 3?^ 3' t^* 1 ^ 0 

^?3^?/ j' ^.Uwl^- <f ^l^ki; ^U,^^ jl J^U Ol^i? (V 

?^i ye*^ ^.3^ ^UA^iii 9 ^U4^ii ^ ^lof -?a 

.CwjI di^ls ^gSL^j ^U&A^Ji; ji 0 

-C— »l L _ s SLjLi3 (^LaA-iJiJ jl j^<S aLs\3 4^oj& ^-i}^ ^\jt>4JLiu (T 
|j (promoter) ojijjg^ 9 TATA BOX **>U *Jikio jj*I 9 #j ,6lai* kwy .Uoyj% 3'y^ ^NA 

o (f y (T p (Y a 0 

fOftdjjA ,obul Ij ^jLoJjJLcA j^S fftj jjT (Olji" AaJsj tdljf^lul \f *^jl >> A^J-i *PCR jO -V* 

3^'y Jo ^ < f 3^-/ u^ly or 3'^' »y (Y ji^u (i 

?C«-I ^jXJ^c JUT! I** -VI 

a^ DNA (f RNA-RNA <r DNA-RNA (Y DNA-DNA 0 

?c~j ^lur ^u> ^.y'jWk -VY 

Z ^ a, DNA (Y ^Iai^ ^ RNA (1 

^Uj-^ c£ Ia^, ; iJs 3 ^'a^j 3 ^ RNA (f B ^ isln&j s o DNA (r 

"i'^/^o^jU^iUft A*J>4 l*i a 33>°3/ J^ 9 J** 15 ' 3 1 ^ «d4i}f 1°'^ -^^^ 
ji^^'KY pj&pjj] 0 

III DNA (t iWJ »^ ^ < r 



A 
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^jb^^A^rNAjDNA jd^jjf^^Uaij-* -Yf 
V^^ijjo <l> jj.jj* RNA Cwiygj 9 g£J! DNA .j1 j&*L RNA ^^aa© aj -YA 

Translation bubble (Y Clear lysate 0 

Transcription bubble <f Replication bubble (t 

/f^J&ti) activator ejjji" jJy 0 3 ^ p g /p&S) repressor ojjj^ j-Jy ^ u5o ^o -YP 

b JUtf ^cb b 3 0 5 0 U b ^3; ^>^> j J^c operator *^b * /*M J*l* *T p -YV 

?c*£b jjblj> 15 s-ju* 5 *> o3 J>^ 3° ^ / u' l^^^- 
^-^(f ^.^(T c^o-^(V ^^c^i-fi 

?jyi uaJtf ^aL^ cSJj * 3 ts— 5, **5 k**3> (transposon) ojJ^ Ur*A> iJ 5^j JJ$£ -VA 

< ^3^i y»^cc ^U/ ^Uio Jfttejfl 3>> Qly^b f lag -Y«* 

Taq polymerase (T Pfu Polymerase (1 

DNA Polymerase MI <f Vent Polymerase <T 




